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“The Universe is full of magical things, patiently waiting for our wits to grow 
sharper.” Eden Phillpotts 


INTRODUCTION 


Few questions excite the human imagination as do: “Are we alone in the universe?” and, if we 
are not alone then, “Where are ‘They’?” The concept of innumerable populated worlds in the 
universe has existed for millenia, but only in comparatively recent times has serious thought been 
given to how we might communicate with our presumed extraterrestrial neighbors. Willey Ley and 
Wemher von Braun note in their book, The Exploration of Mars (ref. 722), that the Pierre Guzman 
Prize of 100,000 francs was offered by the French Academy of Sciences in 1900 to “whoever 
succeeded in establishing communication with another world other than Mars.” In 1 900, communi- 
cation with supposed intelligent beings on Mars was considered too easy to merit an award! Present 
scientific understanding holds little hope that advanced nonhuman intelligence exists elsewhere in 
this solar system (whales and porpoises, perhaps, excepted). If contact is to be made with other 
intelligence in the universe, man must bridge the gulf of interstellar space, which for the nearest 
stellar neighbor is 500,000 times larger than Earth’s closest approach to the red planet. 

In 1959 Giuseppe Cocconi and Philip Morrison proposed in a pioneering article in Nature that 
the 21-cm neutral hydrogen wavelength be monitored by radio telescopes for signs of communi- 
cative intelligence on planets of the nearer stars. In the early 1960’s the literature of interstellar 
communication — searching for extraterrestrial intelligence (SETI) — was miniscule. Following the 
publication in 1963 of A. G. W. Cameron’s Interstellar Communication , a veritable explosion of 
journal articles and books about SETI began to appear. A first step in keeping track of this 
expanding literature was taken in 1967 with the publication by Robert L. Forward of a “Bibliog- 
raphy of Interstellar Travel and Communication.” This initial bibliography was supplemented 
considerably from the body of growing literature and was issued as a research report by Hughes 
Research Laboratories in May, 1971 by Eugene Mallove and Robert L. Forward. Subsequent 
updating of this bibliography by Mallove, Forward, and Paprotny led to its serialized publication in 
the Journal of the British Interplanetary Society (red-cover interstellar studies issues) in 1974, 
1975, and 1976. Another version of this same bibliography was published in 1974 in Interstellar 
Communication: Scientific Perspectives , edited by Cyril Ponnamperuma and A. G. W. Cameron. 

The present “Bibliography on Searching for Extraterrestrial Intelligence” is a uniform compila- 
tion and update of the previous bibliographies through February 1977. The major decision to omit 
references dealing with interstellar transport was made in order to reflect the thrust of the 
intensified research on listening for. signals from extraterrestrial intelligence. In this bibliography of 
1488 references, the entries are ordered alphabetically by first author and are consecutively 



numbered. A topic index having the organization shown on pages 3 and 4 precedes the list of 
references. An effort was made to define topics more narrowly than in previous bibliographies. The 
vast majority of works was obtained, scanned, and classified into one or more topics, thus 
acknowledging the breadth of some of the references. Works which were unavailable for reading or 
which were untranslated were assigned to most probable topics based on their title, authorship, and 
source. 

Following the topic index is a periodical and source index which may be useful in recalling 
forgotten references and in exhaustively obtaining SET! material from journals which may be 
convenient to a particular researcher. 

In compiling the bibliography, prominent scientific journals were scanned for possible entries. 
Certain periodicals contain a wealth of relevant material and others have very little, so a certain 
degree of unevenness in the search was inevitable. The International Aerospace Abstracts were used 
to find many of the technical articles. Material in a more popular vein was obtained from the 
Reader’s Guide. Cross references to other literature in articles which were obtained were also 
valuable in finding additional references. Many Eastern European and other international works 
were obtained by Zbigniew Paprotny of Poland. Some references were gathered from suggestions 
sent by people from various nations following publication of the earlier bibliographies. 

r 

The authors wish to apologize for any important omissions or errors which may have occurred. 
Letters with corrections or suggestions for additions which might affect future editions of this 
report should be sent to Dr. Mary Connors at NASA Ames Research Center, Moffett Field, 
California. 

The universal appeal of the SETI problem has been overwhelmingly apparent from the 
international character of the expanding literature. People the world over are increasingly aware of 
the very real prospects for contacting other civilizations. At present there are only dim intimations 
of the true scope of the problem, crude and speculative probabilities with which to judge the 
chances of a successful search. Men widely debate the consequences of contact — some fear the 
prospect. The consequences of failure to detect signals may be even greater and may be an ominous 
portent for our civilization, but if signals from distant life are now beaming our way, sooner or later 
we will find them! 

Ames Research Center 

National Aeronautics and Space Administration 
Moffett Field, Calif., 94035, May 31, 1977. 
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TOPIC CLASSIFICATION 


1 . LIFE-SUPPORTING EXTRASOLAR ENVIRONMENTS 

1 . 1 Probability and Theories of Extrasolar Planet Formation 

1 .2 Extrasojar Planet Detection Methods 
1.2a Classical Astrometric Methods 
1.2b Other Planet Detection Methods 

• 1 .3 Life-Supporting Zones Near Individual Stars; Data on Stars Nearest the Sun 

1 .4 Planets of Multiple Star Systems 

1 . 5 Dark Interstellar Planets 

1.6 Possible Distant, Massive, and Undetected Solar System Bodies 

1.7 Artificial Biospheres 

1 .8 Exotic Life Environments (i.e.. Free Space, Stars, etc.) 

2. ORIGIN AND EVOLUTION OF EXTRASOLAR LIFE 

2.1 Technical Discussions of the Origin and Evolution of Life on Extrasolar Planets 

2.2 Popularized Discussions of the Origin and Evolution of Life on Extrasolar Planets 

2.3 Selected Works in Terrestrial Biochemical and Biological Evolution 

2.4 Exotic Biochemistries: Microbial Adaptation to Severe Environments 

2.5 Interstellar Organic Molecules and Biological Precursors 

2.6 Interstellar and Interplanetary Panspermia 

2.7 Possible Morphology of Alien Life; The Influence of Gravity 

2.8 Extrasolar Artificial Intelligence 

. 2.9 Miscellaneous Journal Correspondence and Short Notes on Extraterrestrial Life 

3. METHODS OF SEARCHING FOR EXTRATERRESTRIAL INTELLIGENCE 

3. 1 Estimates of the Number of Communicative Civilizations 

3.2 Searching for Radio Signals from Extraterrestrial Intelligence 
3.2a General Technical Discussions 

3.2b Popularized Discussions 
3.2c Project Ozma 

3. 2d Other Western Listening Efforts 
3.2e Soviet Listening Efforts 
3.2f Project Cyclops 
3. 2g Rationale for the “Water Hole” 

3.3 Detection of “Infrared Civilizations” and Other Astroengineering Activity 

3.4 Laser Communication Over Interstellar Distances 

3.5 Other Signal Modes: Gravitational Radiation, X-Radiation, Neutrinos, Tachyons, etc. 

3.6 Long-Delayed Echo Phenomena and Interstellar Relay Probes 

3.7 Large Ground and Space Antenna Construction 

3.8 Communication Between Relativistically Moving Inertial Frames 

3.9 Possible Alien Artifacts in the Solar System 

3.10 The Zoo Hypothesis 

3.11 Hypothetical Visitations of Earth by ETI in Antiquity 

3.12 Pulsars and Other Astronomical Phenomena Mistaken for ETI Signals 

3.13 19th and Early 20th Century Literature on Interstellar and Interplanetary Communica- 
tion (and References to this Literature) 


3 



3.14 Reports on SETI Conferences, Resolutions, Status, and History 

3.15 Miscellaneous News Reports, Notes, and Correspondence Relating to SETI 

4. DECODING SIGNALS FROM EXTRATERRESTRIAL INTELLIGENCE 

4. 1 Interstellar Communication Languages 

4.2 Speculation on Message Content and the Difficulty of Communication with ETI 

4.3 Communication with TerrestriarNonhuman Life 

4.4 Pioneer 10 and 1 1 Message Plaques 

4.5 Signals Deliberately Beamed from Earth 

5. PHILOSOPHICAL, PSYCHOLOGICAL, AND SOCIOLOGICAL ASPECTS OF THE SEARCH 
FOR EXTRATERRESTRIAL INTELLIGENCE 

5.1 Theological Aspects of Extraterrestrial Intelligence 

5.2 Contact with Extraterrestrial Intelligence: Impact on Earth Civilization 

5.3 Characteristics and Classification of Extraterrestrial Civilizations 

5.4 Indefinite Life Prolongation and Implications for SETI 

5.5 History of the Concept of Innumerable Inhabited Worlds 

5.6 Philosophical Speculations Concerning Innumerable Populated Worlds and Interstellar 
Communication 

5.7 Other Sociological and Anthropological Speculation about Earth Civilization in the 
Context of the SETI Problem and Space Travel 

5.8 Space Law, Metalaw, and Ethics of Interstellar Contact 

6. MISCELLANEOUS 

6.1 Major Compendia of SETI Literature 

6.2 Bibliographies 

6.3 Science Fiction with Direct Bearing on SETI Research 

6.4 Books on Multiple Aspects of SETI 

6.5 Book Reviews 

6.5a Interstellar Communication: The Search for Extraterrestrial Life (A. G. W. 
Cameron) 

6.5b Intelligent Life in the Universe (I. S. Shklovskii and Carl Sagan) 

6.5c Communication with Extraterrestrial Intelligence (ed. by Carl Sagan) 

6.5d Interstellar Communication: Scientific Perspectives (Cyril Ponnamperuma and 
A. G. W. Cameron) 

6.5e Intelligence in the Universe (Roger A. MacGowan and Frederick Ordway, III) 

6.5f The Cosmic Connection (Carl Sagan) 

6.5g The Galactic Club (Ronald N. Bracewell) 

6.5h We Are Not Alone (Walter Sullivan) 

6.5i Other Books 
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TOPIC INDEX 


LIFE-SUPPORTING EXTRASOLAR ENVIRONMENTS 

1 . 1 Probability and Theories of Extrasolar Planet Formation 

10, 12, 71, 105, 157, 164, 165, 175, 184, 193, 194,236,283,284,285,287,288,29.1, 
295, 312, 318, 337, 345, 352, 399, 428, 458, 490, 503, 505, 524, 540, 544, 547, 548, 

551, 553, 554, 555, 557, 570, 579, 580, 584, 601, 665, 666, 667, 669, 673, 710,726, 

728-, 734, 746, 778, 781, 851, 859, 866, 874, 875, 881, 913, 941, 942, 943, 944, 969, 

970, 978, 1004, 1015, 1020, 1029, 1037, 1047, 1048, 1062, 1065, 1069, 1076, 1077, 

1083, 1095, 1097, 1 103, 1 132, 1 157, 1173, 1 176, 1196, 1197, 1200, 1207*, 1-210, 1218, 
1236, 1243, 1295, 1364,-1366, 1404, 1441, 1457, 1462, 1463, 1474 

1 .2 Extrasolar Planet Detection Methods 
■I .2a Classical Astrometric Methods 

62, 105, 117, 137, 290, 423, 424, 425,426, 427, 431, 458, 544, 548, 554, 555, 
559, 581, 586, 596, 597, 598, 599, 600, 601, 602, 604, 605, 606, 607, 609, 667, 
669, 686, 687, 710, 728, 781, 788, -810, 811, 822, 823, 859, 978, 1061, 1065, 
11.09, 1152, 1-191, 1210, 1291, 1364, 1374 

1 .2b Other Planet Detection Methods 

34, 49,99, 148, 153, 159,283, 284, 285, 312, 350, 351, 358, 359, 458, 469, 501, 
505, 544, 554, 555, 687-, 694, 781, 808, 811, 818, 819, 820, 821, 822, 823, 878, 
1065, 1066, 1080, 1084, 1204, 1205, 1206, 1207, 1211, 1277,, 1294, 1331 

.1.3 Life-Supporting Zones Near Individual Stars; Data on Stars Nearest* the Sun 

2, 11, 13, 31,42, 46, 62, 140, 149, 174, 177, 184, 191, 192, 194, 195,279,283,284, 

285, 291, 337, 345, 361, 380, 381, 401, 402, 403, 404, 405, 407, 409, 410, 411,458, 

490, 524, 543, 544, 545, 547, 548, 551, 571, 584, 595, 603, 608, 615, 621, 654,662, 

673, 695, 699, 709, 725, 727, 745, 746, 766, 812, 824, 850, 858, 875, 878, 886, 896, 

913, 1025, 1047, 1049, 1062, 1094, 1096, 1098, 1099, 1103,1113, 1146, 1156, 1185, 
1196, 1218, 1234, 1290, 1292, 1293, 1343, 1406, 1457, 1467, 1469, 1470 

1 .4 Planets of Multiple Star Systems 

194, 283, 284, 285, 412, 503, 524, 543, 546, 547,667, 686, 859,-886,952,978, 1103, 
1196 

*1.5 Dark Interstellar Planets 

164, -236, 350, 351, 352, 362, 458, 555, 666, 668, 694, 878, 879, 965, 1076, 1077, 
1120, 1214, 1212, 1213, 1368, 1373, 1474 

1 .6 Possible Distant, Massive, and Undetected Solar System Bodies 
244, 269 
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1 .7 Artificial Biospheres 

25, 91, 94, 123, 156, 185, 272, 320, 321, 324, 525, 769, 782, 786, 918, 932, 1024, 
1025, 1108, 1121, 1179, 1219, 1249, 1403 


1.8 Exotic Life Environments (i.e., Free Space, Stars, etc.) 
238,307,825,966, 1065, 1116, 1 120 

2. ORIGIN AND EVOLUTION OF EXTRASOLAR LIFE 


2.1 Technical Discussions of the Origin and Evolution of Life on Extrasolar Planets 

30, 64, 85, 111, 112, 187, 206, 238, 265, 345, 346, 362, 519, 569, 585, 593, 629, 707, 
807, 817, 880, 886, 955,956, 957,958,959, 960,1029, 1032, 1035, 1038, 1103,1105, 
1113, 1117, 1120, 1133, 1203, 1208, 1226, 1236, 1238, 1239, 1245, 1246, 1247, 1248, 
1273, 1295, 1304, 1348, 1415, 1452, 1472 

2.2 Popularized Discussions of the Origin and Evolution of Life on Extrasolar Planets 

I, 3, 31, 42, 45, 47, 48, 79, 84, 92, 105, 106, 109, 129, 136, 150, 157, 158, 160, 161, 

181, 211, 217, 222, 239, 243, 276, 289, 341, 356, 390, 393, 434, 461, 508, 510,511, 

540, 565, 578, 584, 591, 625, 628, 636, 643, 644, 645, 648, 655, 673, 679, 683,732, 

735, 747, 752, 778, 798, 799, 826, 828, 829, 830, 832, 839, 845, 848, 849, 851,852, 

874, 876, 881, 889, 901, 906, 910, 922, 935, 939, 951, 961, 969, 971, 979, 986, 1013, 

1014, 1036, 1037, 1045, 1050,1052, 1060, 1064, 1081, 1 106, 1 129, 1 135, 1 145, 1150, 
1153, 1155, 1156, 1157, 1163, 1176, 1177, 1184, 1210, 1211, 1299, 1308, 1343, 1352, 
1354, 1375, 1397, 1400, 1404, 1411, 1412, 1414, 1417, 1423, 1430, 1438, 1445, 1478 

2.3 Selected Works in Terrestrial Biochemical and Biological Evolution 

72, 73, 187, 188, 281, 339, 353, 384, 400, 420, 463, 485, 534, 556, 627, 842, 856, 858, # 
870, 879,963,975, 1102, 1133, 1178, 1235, 1236, 1245, 1295, 1388, 1438, 1439, 1454' 

2.4 Exotic Biochemistries: Microbial Adaptation to Severe Environments 

II, 42, 64, 87, 196, 237, 247, 349, 369, 371, 533, 534, 566, 618, 620, 725,847,850, 
851, 854, 860, 878, 879, 881, 901, 904, 1016, 1029, 1099, 1102, 1134, 1181, 1215, 
1230, 1231, 1240, 1305, 1376 

2.5 Interstellar Organic Molecules and Biological Precursors 

21,45, 74, 135, 169, 170, 278, 353, 440, 467, 484, 506, 524, 612, 663, 715, 907, 911, 
1035, 1112, 1 116, 1120, 1124, 1125, 1273, 1324, 1333, 1334, 1335, 1402, 1488 

2.6 Interstellar and Interplanetary Panspermia 

37, 51, 67, 68, 72, 87, 100, 107, 154, 158, 184, 209, 213,260,261, 273,420,457,465, 
473, 485, 514, 566, 590,619, 620, 673, 725, 830, 899, 962, 973, 976, 999, 1011,1018, 
1027, 1062, 1085, 1103, 1120, 1161, 1169, 1187, 1192, 1215, 1219, 1234, .1241 , 1246, 
1360, 1370, 1381, 1405, 1407, 1445 

2.7 Possible Morphology of Alien Life; The Influence of Gravity 

42, 47, 1 1 1, 158, 197, 229, 264, 293, 346, 350, 351,419, 462, 511, 532, 536, 537, 620, 
674, 676, 682, 707, 723, 731, 733, 796, 851, 859, 881, 935, 1037, 1044, 1058, 1077, 
1099, 1109, 1120, 1 134, 1142, 1144, 1154, 1183, 1236, 1274, 1375, 1423, 1436 
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2.8 Extrasolar Artificial Intelligence 
30, 465, 767 


2,9 Miscellaneous Journal Correspondence and Short Notes on Extraterrestrial Life 

236,499, 518,761, 814, 827, 855,914, 931,983, 1019, 1067, 1164, 1237, 1428, 1446 

3. METHODS OF SEARCHING FOR EXTRATERRESTRIAL INTELLIGENCE 

3.1 Estimates of the Number of Communicative Civilizations 

3, 81, 82, 83, 112, 193, 286, 301, 309, 318, 366, 389, 438, 484, 490, 525, 549, 550, 
583, 653, 677, 746, 768, 870, 952, 1003, 1103, 1121, 1122, 1170, 1218, 1219, 1255, 
1280,1362, 1422,1424,1441,1448 ' 


3.2 Searching for Radio Signals from Extraterrestrial Intelligence 


3.2a General Technical Discussions 

19, 32, 33, 63, 77, 78, 81, 82, 83, 125, 126, 139, 155, 156, 234, 235, 280, 297, 
300, 301, 303, 308, 309, 317, 318, 327, 331, 332, 357, 365, 408, 438, 440, 441, 

442, 443, 444, 445, 446, 447, 448, 456, 472, 474, 484, 490, 49,6, 519, 521, 522, 

549, 550, 555, 616, 617, 622, 646, 647, 651, 664, 670, 671, 672, 677, 714, 754, 

772, 773, 774, 815, 816, 865, 885, 886, 942, 943, 944, 947, 950, 981, 988, 989, 

995, 1003, 1039, 1054, 1065, 1114, 1132, 1138, 1140, 1218, 1219, 1232, 1250, 
1251, 1300, 1306, 1307, 1345, 1387, 1391, 1392, 1394, 1396, 1431, 1441, 1444, 
1481 


3.2b Popularized Discussions 

3, 4, 41, 43, 44, 97, 113, 123, 128, 137, 167, 182, 185, 189, 193, 225, 231 ,.244, 

249, 277, 304, 313, 326, 335, 360, 394, 414, 433, 454, 455, 483, 514, 540, 541, 

542, 547, 576, 582, 614, 620, 633, 643, 659, 678, 681, 688, 702, 703, 741, 749, 

750, 765, 778, 787, 798, 829, 841, 863, 866, 872, 876, 882, 887, 895, 897, 906, 

951, 974, 1007, 1026, 1057, 1059, 1072, 1082, 1106, 1109, 1126, 1131, 1136, 
1149, 1170, 1186, 1199, 1229, 1236, 1279, 1282, 1290, 1303, 1316, 1321, 1332, 
1340, 1344, 1350, 1352, 1360, 1377, 1384, 1399, 1408, 1422, 1429, 1432, 1435, 
1456, 1485 


3.2c Project Ozma 

69, 91, 105, 113, 122, 137, 140, 156, 185, 297, 298, 301, 319, 334, 344, 365, 367, 
513, 514, 592, 680, 681, 685, 702, 726, 769, 830, 834, 835, 859, 915, 916, 917, 
921, 936, 942, 944, 950,985, 1044, 1062, 1065, 1083, 1092, 1180, 1182, 1188, 
1189, 1190, 1202, 1234, 1297, 1314, 1320, 1332, 1338, 1369, 1372, 1434 


3. 2d Other Western Listening Efforts 

66, 112, 1.67, 476, 587, 589, 634, 652, 691, 699, 755, 1151, 1172, 1216, 1270, 
1272, 1351, 1362, 1419, 1421 


3.2e Soviet Listening Efforts 

1 12, 308, 431, 449, 634, 701, 1263, 1264, 1267, 1323, 1338, 1386, 1392, 1393, 
1394, 1395, 1396 
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3.2f Project Cyclops 

57, 61, 77, 93, 137, 255, 310, 692, 703, 946, 947, 948, 949,950, 1140, 1167, 
1306, 1307, 1336 

3.2g Rationale for the Water Hole 

306, 308, 772, 773, 949, 950, 954, 1 165, 1 193 

3.3 Detection of “Infrared Civilizations” and Other Astroengineering Activity 

25, 91, 94, 131, 156, 320, 321, 322, 324, 325, 328, 394, 435, 494, 573, 617, 689, 786, 
907, 918, 927, 1108, 1132, 1179, 1249, 1317, 1366, 1153, 1461 

3.4 Laser Communication Over Interstellar Distances 

66,' 86, 380; 381, 456, 589, 691, 699, 782, 925,943,944,945,950, 1088, 1089, 1159, 
1171, 1341, 1351 

3.5 Other Signal Modes: Gravitational Radiation, X-Radiation, Neutrinos, Tachyons, etc. 

99, 180, 308, 322, 328, 342, 385, 465, 495, 568, 643, 661, 782, 1039, 1300, 1301, 
1317, 1466 

3.6 Long-Delayed Echo Phenomena and Interstellar Relay Probes 

22, 24, 29, 56, 9.1,' 123, 138, 140, 156, 168, 185, 232, 256, 257, 258, 274, 344, 365, 
451, 500, 574, 592, 685, 691, 692, 693, 697, 756, 757, 758, 759, 785, 865, 870, 903, 
996, 1028, 1147, 1148, 1182, 1228, 1262, 1264, 1265, 1283, 1285, 1310, 1314, 1332, 
1349, 1355, 1356, 1357, 1358, 1379, 1389, 1425, 1426, 1427, 1457, 1480 

3.7 Large Ground and Space Antenna Construction 
77, 198, 199, 438, 498, 701, 797, 1244 

3.8 Communication Between Relativistically Moving Inertial Frames 
23,398,531,864 

3.9 Possible Alien Artifacts in the Solar System 
22, 301, 309, 333, 382, 389, 1448 

3.10 The Zoo Hypothesis 

51,70, 286,465,492,524, 1118, 1192, 1360 


3.1 1 Hypothetical Visitations of Earth by ETI in Antiquity 

3, 90, 102, 103, 119, 120, 136, 183, 185, 210, 222, 240, 250, 266, 267, 268, 292, 561, 
624, 675, 685, 717, 742, 846, 977, 992, 1039, 1103, 1118, 1201, 1283, 1286, 1287, 
1371 


3.12 Pulsars and Other Astronomical Phenomena Mistaken for ETI Signals 

41, 43, 44, 74, 122, 484,-612, 617, 769, 830, -886, 908, 909, 926, 998, 1162, 1257, 
1319, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1332, 1346, 1347, 1461, 1468 
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3.13 19th and Early 20th Century Literature on Interstellar and Interplanetary Communica- 
tion (and References to- this Literature) 

24, 39, 173, 176, 262, 373, 375, 41‘3, 475, ,526, 574, 579, 592, 722, 726, 924,-933, 982, 
1332, 1355, 1356, 1358, 1382 


3.14 Reports on SETI Conferences, Resolutions, Status, .and History 

6, 9, 50, 60, 61, 75; 76, 89, 90, 1,15, 122, 127, 192,202,203,212,310,311,326,368, 
517, 535, 563, 698, 704, 755, 777, 803, 867, 868, 872, 890, 891, 923-, 972, 994,995, 
997, 1000, 1003, 1008, 1009, 1010, 1160, 1166, 1167, 1172, 1194, 1217, 1258, 1259, 
1260; 1263, 1266, 1269, 1271, 1302, 1315, 1319, 1323, 1337, 1338, 1340, 1359, 1361, 
1410, 1456 

3.15 Miscellaneous News Reports, Notes, and -Correspondence Relating to SETI 

15, 218, 226, 314, 319, 376, 378, 386, 430, 435, 460, 520, 527, 577, 658, 705, 706, 
748, 760, 884, 893, 925, 928, 929, 938, 1 127, 1 174, 1288, 1296, 1298 

4. DECODING SIGNALS FROM EXTRATERRESTRIAL INTELLIGENCE 

4.1 Interstellar Communication Languages 

27, 88, 200, 309, 365, 391, 392, 406, 413, 416, 422, 444, 453, 459, 497, 509, 528, 529, 
572, 591, 594, 612, 638, 691, 843, 865, 877, 987, 990, 991, 1198, 1311, 13T2, 1313, 
1465,1479 

4.2, Speculation on Message Content and the Difficulty of Communication, with ETI 

16, 27, 30, 123, 185, 189, 293,300, 308, 309, 365, 413, 416, 417, 421, 422, 459, 463, 
483, 484, 497, 504, 567, 592, 612, 688, 691, 708, 788, 801, 831, 865, 869, 920,933, 
936, 940, 942, -943, 944, 991, 105-1, 1054, 1138, 1234> 1253, 1254, 1-311, 1312, 1313, 
1320, 1359, 1377, 1422, 1423, 1465, 147-1, 1477 

4.3 Communication with Terrestrial Nonhuman Life 

383, 415, 736, 737., 738, 739,, 74.0, ; 833, 1041, 1042, 1043 

4.4 Pioneer 10 and 1 1 Message Plaques 

65, 245, 348, 564, 630, 656, 834, 835, 980, 1031, 11 15, 1 130, 1 138, 1168, 1339, 1378, 
1380, 1458 

4.5 Signals Deliberately Beamed from Earth 
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